relationship between the two is due to more than chance. Indeed, Rose and others (I966) and Rorsman and Soderstrom (I967) expressed the view that an autosomal recessive mode of inheritance was likely.
In his original report, Wolfram (I 938) made no mention of deafness, but H. P. Wagner, in a personal communication to Tunbridge and Paley (1956) , stated that "three of Wolfram's patients had subnormal hearing". Tyrer (I943) and Stansbury (1948) did not state whether their patients were deaf, but Tunbridge and Paley (1956) , Shaw and Duncan (1958) , Barjon and others (I963) , and Rose and others (I966) reported bilateral nerve deafness in twelve out of fourteen cases. Until now only 29 cases in fourteen families have been recorded. The present report concerns another family, two members of which exhibit this uncommon syndrome.
Case reports The cases reported are two siblings of a family of six. None of their brothers or sisters had diabetes mellitus or optic atrophy, and neither their parents ( Figure) nor other relatives for three generations past have been known to have had diabetes mellitus or defective vision.
R.E. 6/S R.E. 6/6
L.E. 6/5 D--' L . E . 6 During his i8th year he became aware of progressive deterioration in his visual acuity. He was found to have a simple myopic error of refraction (right eye -2*5 D sph.; left eye -4 D sph.) and glasses were prescribed, but his sight continued to fail. He attended the Ophthalmic Department after his sister's optic atrophy had been discovered and was found to be similarly affected. 
Discussion
The importance of recording all the initial cases of a familial syndrome complex lies in the need to establish the pattern of the disease process coupled with the assessment of the probability ofits transmission to succeeding generations. Including our own, 3 I cases have now been described and the pattern of the syndrome ofjuvenile diabetes mellitus, progressive optic atrophy, and neurogenic deafness is becoming apparent. These 3 I reported cases have occurred in fifteen families, five of the patients were children of consanguineous first cousin marriages, and nine families have more than one affected sibling, The onset of the diabetes mellitus occurred between the ages of 2 and I8 years; the greater number (2I out of 3I) occurred before the age of i I years. The sexes were almost equally affected, seventeen patients being male and fourteen female. The age at onset of the optic atrophy in the 27 cases in which it was known, was between the ages of 2 and 24 years; in the majority (23 cases out of 27) the optic atrophy occurred before the age of I6 years. Four patients had a late onset of optic atrophy at i8 (2 cases), I9, and 24 years of age respectively. In only five cases did the optic atrophy antedate the onset of the diabetes mellitus, and in one patient (Case i, described above) the optic atrophy progressed synchronously with the diabetes mellitus. The onset of optic atrophy after the onset of diabetes was fairly evenly distributed over a I 2-year period (from 4 to I 5 years of age) in the remaining seventeen cases. The vision in some cases deteriorated to a remarkably low level, but only in one instance to the point of total blindness.
At first it was not appreciated that deafness had any part in the syndrome, and Tunbridge and Paley (1956) were the first to draw attention to this feature. They also reported that
Wagner had re-examined Wolfram's patients and found that three of them had "subnormal hearing as tested for a watch tick". Their own two cases each had an audiograph showing complete absence of bone conduction to all frequencies. Four cases had subnormal hearing of sufficient severity for it to have been appreciated by the patients, indeed one child was so severely affected as to require education for a time at a school for the deaf before his transfer to a school for the partially-sighted (Rose and others, I966). The remaining seven cases of hearing loss appear to have been discovered by audiography.
The deafness appears to commence as a high frequency loss ofwhich the patient is seemingly unaware. Thus it is not possible to date the time of onset of the deafness in relation to the onset of the diabetes mellitus in the majority of cases and the only conclusion that can be drawn is the generalization that the diabetes probably appeared first. In only two cases is it certain that deafness antedated the onset of the diabetes (Shaw and Duncan, I958) . Five patients showed a pigment disturbance of the fundus. A fine granular dispersion at the posterior pole lessening towards the periphery with abnormal electroretinograms is reported by Rose and others (i966) in two of their cases. Rorsman and S6derstrom (i967) reported a fine granular pigment dispersion at the macula of three of their cases together with scattered pigment accumulations at the periphery of the retina. Electroretinogram examinations were not carried out on their patients. Alstr6m, Hallgren, Nilsson, and Asander (I959) described a syndrome in three members of two inter-related families which they suggest is a variant of the Lawrence-Moon-Biedl syndrome, consisting of atypical retinal degeneration, loss of central vision, obesity, diabetes mellitus, and neurogenic deafness. Heycock and Wilson (1958) Juvenile diabetes mellitus and optic atrophy have also been described in association with diabetes insipidus (Raiti, Plotkin, and Newns, I963; DeLawter, I949; and Casa, I955) and with Friedreich's ataxia (Schlezinger and Goldstein, 1940; Dewar, 1953; Podolsky, Pothier, and Krall, I964; Darnaud, Plauchu, Denard, Dalmais, Bertrand, and Sterlin, I964) .
A steroid provocative test for incipient diabetes mellitus was carried out on the parents of the two cases reported and was negative in each instance. The appearance then of two cases of this syndrome in a family of six siblings with clinically normal parents would support the view that it has an autosomal recessive mode of inheritance.
Summary
Two further cases of the syndrome ofjuvenile diabetes mellitus, progressive optic atrophy, and neurogenic deafness are described. The literature is reviewed and the syndrome discussed in terms of the 3I recorded cases. 
